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Why and when do we model?

- To complete exposure assessment for both human health
and ecological risk assessments
- Use pattern and chemical properties suggest that transport to
surface and/or groundwater source drinking water is possible

« New Chemical
« New Use
- Special Local Needs
- Emergency Use
« Registration Review (every 15 years)

- Nationals, regional, local scales
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Measure of Exposure: Goal

To derive a reasonable upper bound pesticide concentrations

Monitoring Data

- Direct measure

- Actual pesticide use for
specific site

- Often limited in time, and

may be representative of
many sites

- Tends to underestimate
frequency of occurrence and
peak exposure
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Modeling Data

- Direct estimate
- Maximum or typical

pesticide use

- Simulations over long time,

based on a few standard
vulnerable sites

- Daily concentrations and

inputs can be adjusted to be
more or less conservative
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Mathematical Models

- Provide a method for quickly estimating pesticide
concentrations in water and sediment pore water for a
wide range of pesticides, use scenarios, hydrologic
conditions, etc.

- Permits the use of environmental date data for pesticides and
transformation products quantitatively

- Modeling can estimate maximum label practices, impact
of new uses

- Model inputs can be adjusted to reflect data uncertainties
- Modeling characterizes exposure distribution in time
- Aids in interpreting available monitoring data

- Regulatory models need to be scientifically valid,
transparent, and accessible
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Tiered Assessment Approach

- Tiered approach is used to prioritize resources

- Low tiers are easy to use, simple input and output
- High tiers require more input, more complex and detailed output

- Upper bound estimate of exposure

- If level of concern is not exceeded using screening exposure
estimate, high confidence of low risk

- If level of concern is exceeded, there could be risk, or it maybe the
result of overestimating exposure — refinements considered
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Tier 1 Screen

- Single site represents high vulnerability for all labeled
uses

- Results: Pass or Fall

- Effective for low toxicity chemicals and chemicals with few
uses

. Failed screen
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Tiered Modeling Approach

GOAL: To generate reasonable upper bound pesticide concentrations
while minimizing workload

Tier | (screening models)

- Conservative assumptions

- Provides estimates in
vulnerable “systems”

- Simple inputs (minimal data)
and outputs

- Quickly screen out low risk
chemicals
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Tier Il (refined models)

- Consider additional
information
- Site Specific
- Use information
* Application methods
- Environmental fate data
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Tiered Modeling Approach

GOAL: To generate reasonable upper bound pesticide concentrations while
minimizing workload

Tier | (screening models)

« Surface Water
« PWC Tier | Scenario (PRZM-
VVWM)
« Tier | Rice Model (Edge of Paddy)
* Archive:
« GENEEC: GENeric Estimated
Environmental Concentration

» FIRST: FQPA Index Reservoir
Screening Tool

* Groundwater
« PRZM-GW: Pesticide Root Zone
Model-Groundwater
¢ Archive: SCI-GROW: Screening
Concentration In GROund Water
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Tier Il (refined models)

- Surface Water
« PWC Tier |l scenarios

« PFAM: Pesticide Flooded
Application Model (Rice)
« Archive:PE5 and EXPRESS

« EXAMS: EXposure Analysis
Modeling System

- Groundwater

« PRZM-GW: Pesticide Root
Zone Model-Groundwater
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Modeling Considerations

- Input Parameter Selection
- Use Profile

Hydrolysis
No more than 835.2010

within 30 day A
more than 2 a queous

within asingld  Photolysis
generation; P 835.2240

Interval: 1 d Aerobic Sail

. Metabolism
- Environmental Fate Data 835.4100

- Each pesticide has different environmental fate Aerobic Aquatic
characteristics 835.4300
- Transformation products A,Raﬁgéibclc
- Scenario Selection 83(5’_4400

- Soil, crop, weather and hydrology Adsorption and

- Uncertainties, Assumption, and Limitations [s,cr eeuiiarium
835.1230
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Tier 2 Screen

- More complex pesticide fate/transport simulations

- Single exposure site represents the entire crop area

- Model inputs represent geographically-specific
conditions

@ 5am 72000
| Yyl
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Exposure Modeling Refinements

- What if the pesticide fails the screen?

 Failing the screen indicates potential concern in some
locations; not uniform exposure nationally

- Further information and analysis may be needed

- Refined assessment becomes case-specific
- Fate characteristics, toxicity and exposure duration
« Nature and extent of uses

- Spatial data considered

+ national, regional, watershed
« Focus on areas of exposure concern
« New scenarios if needed

- Additional data to reduce uncertainties
- Usage date (typical, retreatment)
- Well setbacks—groundwater
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SURFACE WATER MODELING
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Surface Water Exposure Model
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M (“PWC”) OVERVIEW

Pesticide Runoff (only top 2cm)

— Volatilization Washout
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Index Reservoir and Scenarios

- Based on small mid-western
reservoir (Shipman City Lake, IL

with an agricultural watershed
« 172.8 ha (427 a) watershed,
+ 5.3 ha (144,000 m?®) reservoir —outflow

e
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Receiving Surface Waterbody and

Scenarios

Theoretical waterbody

- Index Reservoir Site: Shipman City Lake, IL
- 10 ha (25 a) field;
- 1 ha (2.5 ax2m = 20,234 m®) pond—static
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Uncertainties, Assumptions, and
Limitations

- Watershed, waterbody geometry are held constant regardless of
crop and results are assumed to represent (or be protective of)
systems with varying size and location

» Entire watershed is assumed to have uniform soil properties as well

as be uniform in terms of runoff impacts
* Application, runoff, transformation

* Fixed water quality

* Fate data
* Metabolism
¢ Hydrolysis
« Half-life > study duration input of “0”
* No data
* input of “0”
+ aerobic aquatic 2x aerobic soil input value
» Single value
* Input 3x _ _
- Use of percent cropped area (PCA) adjustment factor to modify

EDWCs by the faction of total agriculture within watershed
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Example PWC Output/Results
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Probabilistic Results
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Post Processing - Percent Crop Area
(PCA) Adjustment Factors

- Percent cropped/Covered Area (PCA) in its drinking water
assessments (DWA) to account for the fact that a drinking
water watershed is not likely to be devoted entirely to

agriculture.
- Major crops and crop groups (e.g., corn, wheat, vegetables)

- Based on drinking water intake watershed and some

surrogate HUC-12
- Not a percent crop treated adjustment!
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Post Processing - Percent Crop Area
(PCA) Adjustment Factors

- 5473 DWI PCAs

- 4840 delineated watersheds
- 634 surrogate HUC12s

- 761 "new’” intakes identified \
- 359 canals and aqueducts ! ' ource waters (exampl

exceeding safety
standard
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—Comparisons: Model Estimates and
Monitoring Data

ED_001334_00003075-00022 EPA-HQ-2017-008866



Spray Drift

- AgDrift, AgDisp
atmospheric models to predict the deposition patterns of
pesticides released into the atmosphere

Wind

spray
calculate buffer distances for
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Tier | Rice Model

Cw = (mai) / (Vw + msede)

where:

Cw = water concentration [mass/volume]

M. = mass of active ingredient applied to paddy [mass]
V. = volume of water column plus pore water [volume]
Mseqa = Mass of sediment at equilibrium with water column
[mass]

Kq = water-sediment partitioning coefficient [volume/mass]
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Pesticides in Flooded Applications Model

Conceptual Model

Evaporation/
Pesticide | . Precipitation
Application Volatilization Potential
Overflow
>
Water
Input Adjustable
Weir
v

Leaching
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Pesticides in Flooded Applications Model:
Drinking Water Assessments

Spray Drift of

pesticide

Flow from
surrounding
watershed
and river

Fl £ . Direct

ow from rice paddy Application of
water released over Pesticide
paddy draining
duration

Drinking Water Intake
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On-going Efforts and Future Direction

- Spatial Aquatic Model (SAM)
- GIS based modeling that relies on PRZM and VVWM

- Replaces place based scenarios with spatially referenced estimates of
aquatic exposure at the national, regional and local scale for both drinking

water and ecological risk assessments
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GROUNDWATER MODELING
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PRZM-Groundwater Conceptual Model

Declining

acrobic Tm
degradation wit&
depth K

Hydrolysis or
other relevant
processes
below 1m

. &
N
W&W%% o "«k

.

Potable well

Hydrolysis
835.2010
Aerobic Soil
Metabolism
835.4100
Adsorption and
Desorption/
Batch Equilibrium
835.1230
Depth to
aquifer
Well
Screen
Length

- The conceptual model represents known drinking water sources (i.e., there is

an identifiable population that uses vulnerable groundwater wells as source
drinking water)
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PRZM-GW Standard Scenarios

- Scenarios represent regions s
known to have highly :2@ ;
vulnerable groundwater i ~mfemml s
supplies p

. We_ather 7 & sifarva Peninsuly
- Soll

.. ‘ { em( ‘oastal Plamny
- Pesticide use -v

- Scenarios do not represent all
areas Smlt xemc P @ nNmﬂx Central Florida
. W \Florida Central Ridge
- Develop scenarios as needed .. <%
- Regionally specific use ‘
- Site-specific analysis

Rochelle F H. Bohaty
August 16, 2012
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PRZM-GW Results/ Groundwater
Summary Table

cenatin: Gener cenatio: Holizon Configuration | Summary Dutpust |
Hote Time series output i delivered to the working directony specified below,

Arerace Breskthough Time {days

Highest Dally Value fpphl

i Simulation verage Yalug [ppb

3

. : 10 Eamlly Flle Mame:  Tier 2 futhiacetof
Run Simlalion | g \working Ditector: © WMadelshpram

Thoughputs 1223

Post Breakthough Bverage {oph

Crdp/Scenario

Florida Citrus

SCI-GROW

Highest Daily

Value
ng/L

Florida Potato

Post
Breakthrough
Average

ng/L

Average
Simulation
Breakthrough
Time
days

Wisconsin Corn

Georgia Peanuts

North Carolina Cotton

3.75

Delmarva Sweet Cormn

2.9

1243

3.99

2.62

409
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Characterization

- What do values/distributions represent?
- High-end exposure sites
- Maximum potential use
+ Untreated water

- What is the confidence in the estimates?
- Comparison with monitoring data
- Known use patterns
- Input uncertainties
- Environmental fate data
« Application scenarios (e.g., timing)
- What does the monitoring data tell us how does it relate to
modeling data?
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Uncertainties, Assumptions, and
Limitations

- Watershed, waterbody geometry are held constant
regardless of crop or region

- Entire watershed is assumed to have uniform soill
properties and runoff potential
- Application, runoff, transformation
- Fate data
- Application of uncertainty factors when data are lacking (2x and 3x)
- Use of percent cropped area (PCA) adjustment factor to

modify EDWCs by the faction of total agriculture within
watershed
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Challenges

- Working with national scale datasets

- Limited monitoring resources

- Degradate fate and transport information

- Predicting exposure from urban and non-agricultural uses

- Pesticide use information at the appropriate scale and
account for variability
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SOPs, QA/QC, and Consistency

- Tech Teams
- Science Advisory Panels (SAPs)

- Peer Review
- Internal: colleagues, senior scientists, management

- External: public comments, scientific meetings, peer reviewed
journal publications

- Collaboration
- Internal: OW, ORD
- External: USGS, USDA, CalDPR, PMRA (Health Canada)

- Guidance Documents
- Websites
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